Introduction 44
Ultraviolet (UV) radiation, especially UVB (290-320 nm), is a common environmental 45 carcinogen that induces harmful photochemical reactions in the skin [1] . skin cancer proneness and/or accelerated aging [7, 8] . NER excises CPDs at a very low rate,
56
requiring hours to days to restore DNA integrity [9] [10] [11] [12] . Interestingly, in most organisms from 57 bacteria to marsupials, CPDs are rapidly removed by photolyases that specifically recognize 58 and split these dimers into monomers using energy from visible light [13] [14] [15] 
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The RNA was transcribed to contain an encoded 101-nt long 3' poly(A) tail, which was 110 extended with ~ 300 nucleotides using poly(A) polymerase (USB, Cleveland OH). RNA and 20 h, and its level gradually declined, but remained detectable even at 48 h after mRNA 209 transfection (Fig. 1a) . This eGFP mRNA served as a control for photolyase experiments.
Western blot analysis

210
Using western blotting, high levels of CPD-photolyase synthesized from the transfected CPD-
211
PL Ψ-mRNA could be detected in both HaCaT cells and normal human epidermal 212 keratinocytes (NHEK) at 20 h post transfection (Fig. 1b and c) . The photolyase migrated with 213 the expected size of 62 kDa (Fig. 1c) and localized in the nuclei of keratinocytes, as 214 demonstrated by immunofluorescence imaging (Fig. 1d) . eGFP Ψ-mRNA contained high levels of CPDs, when it was analyzed immediately after the 225 photoreactivation or incubation in the dark (Fig. 2) .
226
To quantitate the amount of CPDs removed from the genomic DNA of the CPD-PL Ψ- the dark or transfected with control eGFP Ψ-mRNA (Fig. 3, left panel) .
231
UVB treatment of keratinocytes results in the induction of apoptosis and reduction in cell (Fig. 3, right panel) . after UVB irradiation (Fig. 4) . Accordingly, the levels of IL-6 protein in the supernatants of 243 photolyase mRNA-transfected keratinocytes were also significantly reduced at 6 and 24 h 244 (Fig. 4) . mRNA is efficiently translated into a functional protein that correctly localized to the nucleus.
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The CPD-photolyase mediated rapid repair of UVB-induced cyclobutane pyrimidine dimers. 
